Background: Pelvic dystopia of rudimentary multicystic dysplastic kidney as a rare cause of bedwetting in children.
Background
Nocturnal enuresis (bedwetting) is defined by the National Institute for Health and Care Excellence (NICE) guidelines as the involuntary wetting during sleep without any inherent suggestion of frequency of bedwetting or pathophysiology [1] . Bedwetting prevalence is 1.5-10% of 10-year-olds [2] .
We report a rare case of a 14-year-old Kazakh girl with persistent bedwetting which did not respond to conventional therapy for a long period of time. This case was a diagnostic and therapeutic challenge for us because diagnostic radiology and endoscopy were suspicious for ureterocele, papilloma, or mixed tumor of the urinary bladder. In this case, only through a surgical procedure and histological examination was the true cause of bedwetting found. Therefore, good collaboration between surgeons and pathologists is essential for an accurate diagnostic process.
In such cases of obscure bladder mass that cause persistent bedwetting, transvesical excision is preferable.
We searched for information in sources such as Medline, Embase, and the Cochrane Database of Systemic Reviews using search terms causes of "enuresis" and "bedwetting" as keywords and did not find any reports apprising that dystopia of rudimentary multicystic dysplastic kidney can be the cause of bedwetting.
Case presentation
A 14-year-old Kazakh girl who had ongoing difficulties in starting the stream of urine and intermittent interruption of the urinary stream while voiding, and bedwetting since her early years (persistent since she was 2 years old), which was stressful for both the parents and child.
Since that time, the girl has been treated by pediatricians using traditional methods (fluid and diet restriction, lifting and waking, dry bed training, bladder training and retention control, anticholinergic medication) without any success.
Her past medical history included regular medical checkups because of agenesis of her right kidney and pelvic ectopy of the single left kidney, a cyst of the bladder, and bedwetting. She had never had hematuria. Surgical interventions had not taken place. She is the second child of five in her family. The other family members do not have health problems.
On physical examination she was well. Her blood pressure was 100/60 mmHg. Her pulse was 82 beats/min. A urine analysis was normal. Her renal function was normal with a creatinine of 90 μmol/L. Examination of other systems revealed an agenesis of her vagina.
On radiologic examination: on sonography her right kidney was not visualized; her left kidney was located in the pelvic region, and was 51.8 × 62.8 cm in size. Her urinary bladder volume was 156 cm 3 , and on the right side of the wall a cystic mass 23 × 20 mm in size was visualized (ureterocele?). A contrast media computed tomography (CT) scan revealed agenesis of her right kidney, pelvic ectopy of her left kidney; on the right side of the urinary bladder there was a cystic mass 24 × 17 mm in size (papilloma, ureterocele, mixed tumor); and agenesis of her uterus and vagina (Mayer-RokitanskyKüster-Hauser syndrome) was also detected (Fig. 1) .
On intravenous urography, her right kidney was not visualized, there was normal functioning of the left kidney located in the pelvic region, and excretory (descending) cystography shows a shadow of reduced density on the right side of the urinary bladder wall 23 × 20 mm in size (cystic mass, ureterocele) (Fig. 2) .
Cystoscopy
On the right extremity of the interureteric ridge, in the projection of the missing right ureteric orifice, a roundshaped cystic mass, 24 × 20 mm in size was seen, covered by a normal mucous membrane, located close to the bladder neck and protruding into the internal urethral meatus.
Based on the clinical presentation, sonographic, radiologic and endoscopic findings we concluded that some cystic masses (mixed tumor, dermoid cyst) of the bladder cause bladder irritation with symptoms of lower urinary tract obstruction and bedwetting. However, we considered the possibility of a relationship of this mass with the right kidney agenesis, because of its location in the same area of the missing right ureteric orifice, so we decided to perform transvesical surgery rather than transurethral surgery.
Procedure (May 14, 2014)
Transvesical access found a round-shaped mass, 24 × 20 mm in size, located on the right extremity of the interureteric ridge, covered by normal mucous membrane of the bladder. This mass was located close to the bladder neck and was protruding into the internal urethral meatus (Fig. 3) . We discovered that it was attached to the bladder wall. Excision of the bladder mass was performed. During surgery, multiple cystic masses containing dark-brown liquid were excised. The integrity of the urinary bladder wall was restored. The urinary bladder was drained by a size 16 Foley urethral catheter.
After removing the urethral catheter (at 48 h), our patient was free from her symptoms of bedwetting, difficulty in starting the stream of urine, and intermittent interruption of the urinary stream while voiding.
In order to study the tissue with a light microscope, the specimen was fixed in formalin (10%), cut into (Figs. 4, 5, 6, 7, 8, 9 , and 10), malformation of renal structures typical of rudimentary multicystic dysplastic kidney was observed: a tubular structure lined with cubic epithelium, dilated distal tubules and collecting ducts with their transformation into stretched cysts; disorganized structures of renal calyces and pelvis that transformed into the cysts; atrophy of renal tubules; thickening of the basement membrane, resembling wall of cysts; malformed glomeruli and tubules are lacking proper organization, interstitial and periglomerular fibrosis, and nonspecific cellular infiltration.
At 3 year, 8.5 month follow-up of the patient, she had no recurrence of bedwetting, difficulty in starting the stream of urine or intermittent interruption of the urinary stream while voiding. She was followed up with clinical and radiological examinations. Retrograde cystogram (February 1, 2018) showed normal urinary bladder, no cystic mass was seen (Fig. 11 ).
Discussion
Usually, most cases of bedwetting are successfully treated by traditional methods of treatment.
We have presented a case of a very rare patient with multiple congenital malformations of the urinary and genital system (Pelvic dystopia of right rudimentary multicystic dysplastic kidney, single pelvic ectopic left kidney, agenesis of the uterus and vagina (Mayer-Rokitansky-Küster-Hauser [MRKH] syndrome), in which pelvic dystopia of right rudimentary multicystic dysplastic kidney caused bedwetting, difficulty in starting the stream of urine, and intermittent interruption of the urinary stream while voiding. We searched Medline, Embase, and the Cochrane Database of Systemic Reviews using the search terms causes of "enuresis" or "bedwetting" as keywords, and found no report about dystopia of rudimentary multicystic dysplastic kidney being the cause of bedwetting.
Usually, most common urological causes of bedwetting are: overactive bladder [3] or dysfunctional voiding cystitis [4] , urinary tract infection, urethral obstruction [5] , and ectopic ureter [6] . Most studies indicate that children with more severe form of enuresis are more likely to have persistent problems [7] and treatment for these children should not be delayed. Importantly, nocturnal enuresis can be cured and improvement of quality of life has been reported after successful treatment [8] . It is, therefore, important to offer timely treatment and to refer children for qualified specialist care when treatments are not effective.
In 1993, 441 patients with multicystic kidney were registered [9] . Approximately 18% of these kidneys were undetectable by age 1 year, 31% by age 3 years, and 54% by age 5 years. Renal agenesis can occur secondary to a defect of the Wolffian duct, ureteric bud, or metanephric blastema. Unilateral renal agenesis has an incidence of 1 in 450-1000 births; because the Wolffian and Müllerian ducts are contiguous, Müllerian abnormalities in girls are also common; the Mayer-Rokitansky-Küster-Hauser syndrome (1 in 4000-10,000 female births) is a group of associated findings that may include vaginal aplasia, uterine maldevelopment, and normal ovaries [10, 11] . Unilateral multicystic dysplastic kidney is the most common case of renal cystic disease in children, and malformations of the contralateral urinary tract and kidney (ureteropelvic obstruction, megaureter, reflux, renal dysplasia) have been reported [12] . Macrocysts in multicystic dysplastic kidney appear obvious only in the early third trimester of pregnancy. After reaching a maximum size, the cysts start to involute either in utero or after birth, which may lead to a small noncystic mass, so-called aplastic kidney, or even to complete disappearance of the entire dysplastic kidney. The multicystic dysplastic kidney is a progressive and changing disorder [13] . The metanephric kidney is initially sacral, as the outgrowth lengthens, it becomes positioned more and more cranially [14] . But in our case, dysplastic kidney was not in ascent and remained in its metanephric state on the sacral level, as proven by our imaging studies, surgical procedure, and histologic examination.
However, the literature does not describe cases where the pelvic dystopia of rudimentary multicystic dysplastic kidney was a cause of bedwetting, which makes our case a rare one.
Conclusions
When conventional methods of treatment of nocturnal enuresis in children are ineffective, other causes which require surgical intervention should be excluded. One of the very rare causes may be dystopic rudimentary multicystic dysplastic kidney, which can be successfully treated by transvesical excision. In such difficult cases, where radiologic and endoscopic findings (bladder mass) mislead clinicians with ureterocele, papilloma, or mixed tumor of the urinary bladder, collaboration between surgeons and pathologists is very important when accurate diagnostic search work is required.
